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Recent studies have suggested that in Tunisia, pem-
phigus foliaceus is more frequent in young women 
than expected. To confirm these findings, we com-
pared the incidence rates of pemphigus in Tunisia as 
a whole and in a large area of France. New cases of 
pemphigus were detected retrospectively from der-
matology departments and pathology laboratories 
over a 6-year period and classified as pemphigus 
vulgaris or foliaceus according to the pathology. In 
France, the incidence rate was 1. 7 cases per million 
per year (95% confidence interval 1.4 to 2.1). Pemphi-
gus vulgaris accounted for 73% of all cases, incidence 
increased with age, and the female-to-male sex ratio 
was 1.2. The incidence rate was significantly higher 
in Tunisia than in France: 6.7 cases per million per 
year (95% confidence interval 5.8 to 7.7); pemphigus 
foliaceus was more frequent (61%), the female-to-
xcept in South America, few studies have been dedi-
cated to the epidemiology of pemphigus. The incidence 
rates have varied greatly from 0.8 to 34 per million 
inhabitants per year, depending on geographic and 
...... ethnic factors [1-4]. The higher rates have been ob-
served in Israel and Brazil [3,4]. In Israel, North America, and 
Europe, pemphigus vulgaris is the most common type, observed in 
about 80% of patients with pemphigus [1-7]. In these populations, 
the prevalent sex ratio is close to 1, and the disease has a peak 
incidence in patients between the fourth and sixth decades. In 
Brazil, pemphigus foliaceus (Fogo selvagem) is endemic, with an 
incidence rate that reaches 34 cases per million inhabitants per year 
in some regions [4]. Fogo selvagem is clinically and immunologi-
cally similar to pemphigus foliaceus observed in Europe and North 
America [8,9] but occurs in younger patients, with a peak incidence 
between the second and third decades, and there is no disequilib-
rium in the sex ratio [4]. Fogo selvagem has been related to 
exposure to a black fly, Simulium pruinosum, which may be the 
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male sex ratio was 4.1, and the incidence rate was 
higher in young women. The incidence rate was 15.5 
cases per million per year for pemphigus foliaceus 
among women aged 25 to 34 years and was even 
higher in some rural areas. No case was observed 
among household members or in neonates, and only 
one case occurred in childhood. Thus, we confirmed 
that the epidemiology of pemphigus in Tunisia is 
unusual. High rates of pemphigus foliaceus among 
young people living in rural areas are reminiscent of 
Brazilian pemphigus. However, the absence of cases 
among genetically related household members and 
during childhood, and the large predominance of 
women, contrast with Brazilian pemphigus. Key 
words: pemphigus vulgaris. J Invest Dermatol 104:302-305, 
1995 
vector of a transmissible agent that precipitates the disease [10]. It 
has been suggested recently that pemphigus foliaceus is more 
frequent than expected in Tunisia and other countries of N orthem 
Africa and occurs mainly in young women [11,12] . 
The aim of this study was to compare the incidence rates and the 
epidemiologic characteristics of pemphigus in two different coun-
tries: Tunisia and France. 
MATERIALS AND METHODS 
Detection of Cases in Tunisia Cases were detected retrospectively 
from the registries of all the Departments of Dermatology in Tunisia (four 
in Tunis, one in Sousse, and one in Sfax). Selection required that the patient 
was resident in Tunisia and that the disorder started between January 1, 
1986, and December 31, 1991. The following data were abstracted from the 
medical charts of the selected cases: sex, age, administrative district of 
residence, and date at onset of the disease. The results of histopathology and 
direct and/or indirect immunofluorescence microscopy were reviewed. All 
cases with positive direct immunofluorescence microscopy were included in 
the study. Among 13 cases with negative or unavailable direct immunoflu-
orescence microscopy, five were included on the basis of both acantholysis 
and presence of pemphigus antibodies in the serum, and eight were 
excluded. Cases were classified as pemphigus vulgaris or foliaceus according 
to the site of acantholysis on pathology: pemphigus vulgaris with suprabasaJ 
acantholysis and pemphigus foliaceus with subcomeal acantholysis. T o 
detect clustering in space, which may result in differences in incidence rates. 
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we subdivided the Tunisian population according to administrative areas. To 
evaluate whether multiple members of the same household, genetically related 
or not, were affected, we asked the patients whether persons living in the house 
or family members living elsewhere were affected by the same disorder. 
Detection of Cases in France The study was based on a large area of 
France, the lle-de-France administrative area, which includes Paris and its 
suburbs. Cases were detected retrospectively from the registries of pathol-
ogy laboratories that perform immunofluorescence microscopy on skin 
samples. All cases with direct immunofluorescence findings suggesting 
pemphigus (IgG deposition in the epidermal intercellular space) were 
considered as potential cases. Cases were included if confirmed by pathol-
ogy and if they occurred between January 1, 1985, and December 31, 1990, 
in adults (15 years or older) living in the area. Cases occurring in childhood 
were excluded because we expected very few and because a main pediatric 
hospital pathology department did not participate in the study. According to 
the pathology, cases were divided into pemphigus vulgaris or foliaceus . 
Information on sex, age, residence, and date of onset of the disease was 
obtained from the medical charts of the patients or through the physicians 
who had performed the skin biopsy. 
Analysis The population estimates issued from the 1989 national survey 
by the Tunisian National Institute of Statistics were used to calculate the 
incidence rates of pemphigus in Tunisia. The estimate of the whole Tunisian 
population was 7,909,000, and the estimate for adults (aged 15 or older) was 
4,909,449. French 1982 and 1990 census data were used in calculating the 
incidence rates in France. The estimate of the whole Ile-de-France popu-
lation was 10,500,000, and for adults it was 8,355,960. Means are presented 
with their standard deviation (::!: SO) . Sex distribution and types of 
pemphigus were compared by :K- test. The Poisson distribution was used for 
constructing the 95% confidence interval (CI) around incidence rates. 
Because the age distribution was different in these two countries, standard-
ized incidence rates were calculated by the direct method using the world 
population as standard [13]. In the same way, the regions' incidence rates 
were standardized in the whole Tunisian population to take into account 
potential regional differences in age distribution. Poisson heterogeneity test 
was performed to detect clustering in space [14]. 
RESULTS 
Tunisia Among 222 potential cases of pemphigus, 24 (10.8%) 
were excluded for the following reasons: onset before 1986 (six), 
duplicate notifications in several hospitals (10), or criteria for 
diagnosis not fulfilled (eight). Thus, 198 new cases of pemphigus 
were included during this 6-year period. Seven cases could not be 
classified; 75 were classified as pemphigus vulgaris (39%) and 116 as 
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pemphigus foliaceus (61 %). One hundred sixty-one cases occurred 
in women and 37 in men, yielding an overall adjusted female-to-
male sex ratio of 4.1. Mean age of the patients was 36.7 + 15.7 
years (range 11 to 84 years), but women were significantly younger 
than men (32.9 ± 12.6 versus 53 .0 ± 17.5 years; p < 0.001). Only 
one case occurred during childhood, in a girl aged 11 years. Thus, 
all of the following incidence rates were estimated in the population 
aged 15 years or older. 
For all types of pemphigus, the average annual incidence rate was 
6.7 cases per million inhabitants per year (95% CI 5.8 to 7.7). For 
pemphigus vulgaris, the incidence rate was estimated as 2.5 cases 
per million inhabitants per year (95% CI 1.7 to 2.8). Among men, 
pemphigus vulgaris occurred mainly in elderly persons. The inci-
dence rate was significantly higher among women, mainly young 
women (Table I). For pemphigus foliaceus, the incidence rate was 
estimated as 3.9 cases per million inhabitants per year (95% CI 3.2 
to 4.7), significantly higher than for pemphigus vulgaris. In men, 
the incidence rates of pemphigus foliaceus and vulgaris were 
similar, with a superimposable age distribution. The incidence of 
pemphigus foliaceus was remarkable in women, with a peak that 
reached 15.5 cases per million inhabitants per year (95% CI 11.6 to 
20.0) among the 25-34-year age group (Table I). 
Pemphigus was reported in all but one administrative area of 
Tunisia, with significantly variable incidence rates (p < 0.001). For 
women aged 25 to 34 years, the incidence rates were higher than 50 
cases per million inhabitants per year in some regions located in the 
center of Tunisia and in the south desert area (Fig 1). 
The 104 interviewed patients provided information on 545 
persons living in the same household, among whom 473 were 
genetically related. None of these persons and none of the 3155 
genetically related persons not living in the same household were 
known to be affected by the disease. 
France Of the 22 pathology laboratories practicing skin immu-
nofluorescence before 1991, 20 participated in the study. One of 
the two non-participating centers was devoted almost exclusively 
to pediatric dermatology. The results of 173 direct skin immuno-
fluorescence examinations suggested a diagnosis of pemphigus. 
Eighty-six potential cases (49.7%) were excluded for the following 
reasons: patient's usual residence outside the Ile-de-France area 
(36), first diagnosis before 1985 (28), diagnosis not confirmed by 
Table I. Age-Related Incidence Rates of Pemphigus Foliaceus and Pemphigus Vulgaris in Tunisia and the De-de-
France AreaQ 
15-24 Y 25-34 Y 35-44 Y 45-54 Y 2:55 Y Total 
Tunisia 
Women 
PF b 5.5 [3.6-8.1] (26) 15 .5 [11.6-20.01' (55) 4.9 [2.4-8.8] (11) 1.2 [0.1-4.3] (2) 1.3 [0.3-3.7] (3) 6.6 [5.3-7.9] (97)d 
PV' 3.2 [1.8-5.2] (15) 3.7 [2.0-6.3], (13) 4.0 [1.8-7.6] (9) 3.5 [1.3-7.7] (6) 5.9 [3.2-9.9] (14) 3.9 [2.9-4.8] (57)d 
All cases 8.7 [6.1-11.61 (41) 20.0 [15.5-25 .11 (71) 9.8 [6.1-14.8] (22) 4.7 [2.0-9.3] (8) 7.6 [4.5-12.0] (18) 11.0 [9.4-12.81 (160) 
Men 
PF 0.2 [0.01-1.1] (1) 0.3 [0.01-1.6] (1) 3.3 [2.3-8.8] (7) 1.8 [0.4-5.2] (3) 2.2 [0.8-4.9] (6) 1.2 [0.7-1.9] (18) 
PV 0.4 [0.05-1.5] (2) 0.3 [0.01-1.6] (1) 1.4 [0.3-4.2] (3) 0.6 [0 .02-3.3] (1) 4.1 [2.0-7.3] (11) 1.2 [0.7-1.9] (18) 
All cases 0.6 [0.1-1.81 (3) 0.6 [0.1-2.01 (2) 4.8 [2.3-8.8] (10) 2.4 [0.6-6.1] (4) 6.7 [4.0-10.6] (18) 2.5 [1.8-3.41 (37) 
Ile-de-France area 
Women 
PF 0.2 [0.01-1.2] (1) 0.5 [0.1-1.6] (3) 0.2 [0.01-1.2] (1) 0.6 [0.1-2.0] (2) 0.4 [0.1-1.1] (3) 0.4 [0.2-0.7f (10) 
PV 0.8 [0.2-2.2] (4) 1.6 [0.7-3.1] (9) 1.1 [0.4-2.5] (5) 1.1 [0.3-2.8] (4) 2.2 [1.3-3.5] (17) 1.5 [1.1-2.1f (39) 
All cases 1.1 [0.3-2.5] (5) 2.2 [1.1-3.8] (12) 1.3 [0.5-2.8] (6) 1.7 [0.6-3.6] (6) 2.6 [1.6-4.0] (20) 1.9 [1.4-2.5] (49) 
Men 
PF 0.0 [0.0-1.1] (0) 0.0 [0.0-0.7] (0) 0.2 [0.01-1.2] (1) 0.8 [0.2-2.4] (3) 1.9 [0.9-3.4] (10) 0.6 [0 .3-1.0] (14) 
PV 0.0 [0.0-0.8] (0) 0.4 [0.04-1.3] (2) 0.8 [0.2-2.2] (4) 2.2 [0.9-4.3] (8) 1.9 [0.9-3.4] (10) 1.0 [0.6-1.5] (24) 
All cases 0.0 [0.0-0.8] (0) 0.4 [0.04-1.3] (2) 1.1 [0.3-2.5] (5) 3.0 [1.5-5.3] (11) 3.7 [2.3-5.7] (20) 1.6 [1.2-2.2] (38) 
• Data represent new cases per million per year [95% Poisson CI] (number of cases). 
b PF, pemphigus foliaceus. 
c p < 0.001, incidence rates of PF versus PV among Tunisian women. 
d p < 0.01, incidence rates ofPF versus PV among Tunisian women. 
, PV, pemphigus vulgaris. 
f p < 0.001, incidence rates of pemphigus in women vs men. 
g p < 0.001, incidence rates of PV versus PF among French women. 
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Figure 1. Incidence rates of pemphigus (vulgaris and foliaceus) 
among women aged 25 to 34 years according to Tunisian admin-
istrative areas. 
clinical and/or pathology data (14), duplicates (six ), or patient' s age 
younger than 15 years (two) . Thus, 87 new cases of pemphigus 
were included in the study. Sixty-three cases were classified as 
pemphigus vulgaris (73%) and 24 as pemphigus foliaceus (27%). 
Forty-nine cases occurred in women and 38 in men, with an overall 
adjusted female-to-male sex ratio of 1.2. The mean age was 52.0 ± 
18.1 years (range 15 to 83 years), not significantly different between 
women and men (49.0 ± 20.5 versus 57.0 ± 14.6 years, respectively). 
For all types of pemphigus, the average annual incidence rate 
estimated for the adult population was 1.7 cases per million 
inhabitants per year (95% CI 1.4 to 2.1). For pemphigus vulgaris, 
the incidence rate was 1.3 cases per million inhabitants per year 
(95% CI 1.0 to 1.6) and was not significantly different between men 
and women (Table 1). For pemphigus foliaceus, the incidence rate 
was 0.5 cases per million inhabitants per year (95% CI 0.3 to 0.7), 
significantly lower than for pemphigus vulgaris. The incidence rates 
of both pemphigus vulgaris and foliaceus increased with age. 
Nevertheless, among young adults aged 15 to 34 years, pemphigus 
occurred almost exclusively in women (female-to-male sex ratio 
8.5). 
Comparison of the Tunisian and De-de-France Populations 
The world-population-standardized incidence rates were similar to 
the crude ones in both countries; thus, pemphigus was fourfold 
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more frequent in Tunisia than in France (6.7 [5.7 to 7.6] versus 1 6 
[1.3 to 2.0]; p < 0.001). Both types of pemphigus were significant y 
more frequent in the Tunisian population (p < 0.001). F l It 
pemphigus vulgaris, the difference was weak and mainly linked 0 
a higher prevalence among Tunisian women of all ages (Fig 2). Fllr 
pemphigus foliaceus, the difference was much larger and linked 10 
a peak of incidence among young women (Fig. 3). 
DISCUSSION 
This study is an epidemiologic survey comparing the incidences (,f 
pemphigus in two different countries: Tunisia and France. The 
observed incidence rate of pemphigus in France was of the same 
order of magnitude as that found in previous studies from Finland 
and the United States. In contrast, pemphigus was much more 
frequent in Tunisia. This higher incidence was mostly related to 
cases of pemphigus foliaceus occurring in young women, especially 
in the center of Tunisia. 
We chose different study frameworks in Tunisia and France 
because of the different structures of health care in the two 
countries. Because pemphigus is a severe bullous disorder, we 
postulated that nearly all cases are referred to a dermatologist. In 
Tunisia, private practice of dermatology was unusual at the begin-
ning of the study, and direct immunofluorescence was available 
only in hospitals. We assumed therefore that the recruitment of 
dermatology departments was probably nearly exhaustive. In 
France, patients are not always hospitalized for pemphigus, and 
direct immunofluorescence is easily available in private practice. 
Therefore, we chose to locate the potential cases from pathology 
laboratories. Because these two frameworks were chosen to pro-
vide the most exhaustive detection of cases in each country, we do 
not expect that methodologic variations accounted for the large 
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Figure 2. Comparison of Tunisian and French incidence rates 0 ;" 
pemphigus vulgaris according to age. Rates are new cases per milliOJ l 
per year. a) Incidence rates among men. b) Incidence rates among women 
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Figure 3. Comparison of Tunisian and French incidence rates of 
pemphigus foliaceus according to age. Rates are new cases per million 
per year. a) Incidence rates among men. * Significantly higher incidence 
rate among Tunisian men aged 35-44 years. b) Incidence rates among 
women. * Significantly higher incidence rates among Tunisian women aged 
15-24, 25- 34, and 35-44 years. 
differences observed between the countries. In addition, hospital 
basis of the study in Tunisia would rather underestimate the 
incidence and minimize the observed difference. Missing the data 
from two of 22 laboratories in France probably could not alter the 
French results by more than 10%, because the laboratories that did 
not participate had no specific interest in bullous disorders. Fur-
thermore, any bias potentially related to the determination of 
incidence rates would not be expected to alter the proportion of 
pemphigus vulgaris and foliaceus or the sex ratios. 
The incidence rate of pemphigus found in France (1.7 per million 
per year) is close to that observed previously in smaller populations 
from the United States and Finland. In a limited area of the United 
States-Hartford County, Connecticut (757,800 inhabitants)-the 
annual incidence rate of pemphigus for the population aged 20 
years or older has been estimated as 4.2 cases per million inhabit-
ants, and 2.9 for non-Jewish residents [2]. In Finland in a popula-
tion-based study of 4,760,000 inhabitants, the incidence rate has 
been estimated as 0.76 cases per million inhabitants per year [1]. In 
France, the incidence rate of pemphigus vulgaris was significantly 
higher than the incidence rate of pemphigus foliaceus, the sex ratio 
was balanced, and the incidence increased with age, in keeping 
with published series from several countries [1,5- 7]. 
Our estimate of the incidence rate of pemphigus in Tunisia as a 
whole was higher than the crude estimate of four cases per million 
per year reported previously in the limited area of Sousse [12]. In 
the above study, the number of cases had been related to the whole 
population including children, even though no case was observed 
during childhood. If related to the adult population, the figure 
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would have been close to that observed in the present study (about 
eight per million per year). The incidence rate of pemphigus in 
Tunisia was significantly higher than in France, and this higher rate 
was related mostly to cases of pemphigus foliaceus occurring in 
young women. Among women aged 25-34 years, the incidence 
rate of pemphigus reached 20 per million per year (15.5 for 
pemphigus foliaceus), a rate approaching that reported in Brazilian 
endemic areas [4]. As in Brazil, the higher rates were observed in 
rural areas, whereas the disease appeared less frequent in urban 
centers. Also as in Brazil, no case was observed in neonates. Three 
findings contrasted strikingly with Brazilian pemphigus. First, in 
Tunisia no case of pemphigus was reported among household 
members or family members living elsewhere; in Brazil, more than 
one family member was affected in up to 27% of cases [4]. Second, 
only one of 198 cases occurred before the age of 15 in Tunisia, in 
contrast to 15% to 20% of cases reported in children in Brazil. The 
third difference was the large predominance of women. Among people 
aged 25-34 years, the female-to-male ratio was 52:1 for pemphigus 
foliaceus in Tunisia, in contrast to a balanced sex ratio in Brazil [4]. 
Thus, the epidemiology of pemphigus in Tunisia is very unusual, 
especially because of the high incidence of the disease in young 
women. This study suggests that a large part of the excess number 
of cases in Tunisia, as compared with France, is probably related to 
a risk factor that is more prevalent and/or more often expressed 
among women aged 25-34 years and living in particular areas of 
Tunisia. Weare currently conducting a prospective case-control 
study of the potential roles of hormonal and environmental factors 
in the induction of pemphigus in Tunisia. 
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